The aim of this article is a detailed investigation of financial performance of milk processing companies of Central Europe and the Russian Federation before the Russian embargo. An investigated object is a data base of accounting reports of 5 countries over the period of 2009 -2013. The number of selected companies is 370. The article also involves a short review of the dairy industry condition. In order to compare financial performance of two regions 4 types of criteria i.e. profitability ratios, turnover ratios, liquidity and capital structure were implemented. The differences between the Visegrad group and the Russian Federation were tested through Kolmogorov-Smirnov test at the significance level of 0.05. The main difference between the financial performances is the following: profitability (ROCE) of Russian companies is 3 times higher than in the Central Europe, stock turnover ratio is 2 times lower in the Russian Federation, and credit period is 4 days shorter. Generally speaking, the key difference is higher profitability of Russian companies which may be associated with reduced cost component, different technology of production of dairy products as well as with different capital structure.
Introduction
Milk processing industry is one of the most important branches in the food industry because milk and milk products are essential parts of the human diet. Consumption of milk is increasing all over the world (Gulaeva and Trystsina, 2010) . Like the vast majority of raw material industries, viability of the dairy industry depends on its ability to adapt to some changes and minimize negative consequences. The successful adaptation of the dairy industry is critical to addressing the global challenge of providing a secure supply of food globally (Buys et al., 2014) .
The dairy market largely lacks flexibility: neither producers, nor processing companies are able to respond to market changes at a proper pace. The bargaining position of the processing companies against producers is relatively strong (Rozsa, 2014) . Taking managerial decisions on the basis of financial performance analysis of the industry is quite relevant to managers of companies belonging to the dairy industry (Kostina, 2009 ). There has been published only few investigations devoted to financial performance analysis in milk processing sector (Mejstříková and Mezera, 2011; Alborov et al., 2012; Rozsa, 2014) .
The article concerns milk processors as the middle phase of the dairy vertical. They sell the production to retailers. Retailers are big international companies with strong bargaining power towards milk processors and milk producers. So, milk processors balance their economic position between suppliers and retailers. Moreover, European vertical of milk production and processing is influenced by the Common Agricultural Policy. Milk producers (farmers) are supported through direct and indirect operational subsidies. Farmers are not able to generate profits without current subsidies (Doubek et al., 2012; Foltínová and Špička, 2014) . Milk processors are often medium and large companies which could be supported mainly by investment subsidies. However, more and more farmers start to build their own milk processing capacities. Having analyzed such companies in the work, Stephenson (2006) states that their financial conditions and profitability are similar with milk production companies. As a solution of the problem of low profitability, Donnellan and Keane (2015) propose transferring of milk producers to the countries with better climate conditions and less costs consequently.
Before the Russian embargo in 2014, there were quite significant trade flows with milk and milk products between the European Union and the Russian Federation. Import to export ratio of Russian foreign trade with milk and milk products decreased from 47.6 % to 8 % between 1991 and 2001. Then, it increased to 29.2 % in 2011 (Svatoš et al., 2014) . Russia has been a net importer of milk and milk products from the European Union. Currently, Russia wants to increase its self-sufficiency in agricultural commodities and food products. For example, it intends to increase the domestic self-sufficiency in milk and milk products from 80 % to 90.2 % by 2020 (Petrick, 2015) 1 . But the Russian dairy industry has faced many problems. A stabilisation in livestock numbers, improvement in the quality of milk, an increase in the marketability of milk from private farms, and the World Trade Organisation negotiations are important determinants for the future outlook of the Russian dairy sector (Turjansky et al., 2014). Since 2015, Russia changed priorities in the agricultural policy towards support of dairy genetics (Petrick, 2015) . Alternatively, the European dairy market experienced deep economic crisis in 2008 and 2010 and currently it has to deal with the abolition of milk quotas and low prices. As it is still not possible to evaluate the impact of the Russian embargo on financial results of milk processors, we focus on the preembargo period to reveal differences in financial management and condition between the Central European and Russian milk processors.
Currently the market has been influenced by major dominant companies at the dairy market. For example, the Czech Republic has loose oligopoly competition in the milk processing market. Barring the leading market players, there is also a large number of small and medium companies so called "oligopoly hem" operating either on the whole market or regionally. The same situation is in Slovakia. Špička (2015) reveals that the biggest Polish milk processors are cooperatives unlike Czech and Slovak companies which are owned by one major national or foreign investor. A cooperative character of Polish milk processing companies means that they are more closely related to farmers -milk producers and can better deal with transfer pricing. The investigation of the dairy market in Hungary (Perekhozhuk et al., 2011) proves the fact that some major companies keep the biggest part of the market. It prevents the other companies in the dairy industry from normal development. The biggest Russian milk processors are groups owned by big foreign parent companies such as PepsicoInc. and Danone.
The aim of the article is to compare financial performance of the Central European and Russian milk processors in the period 2008 -2013. It covers the period before the Russian embargo since there is a lack of data in 2014. However, authors plan to compare the corporate economic situation before and after the Russian embargo as soon as the individual financial statements will be available. The article involves the following key items:
1. The assessment of current condition of the dairy industry in the Central Europe and the Russian Federation is presented.
2.
The description of the market concentration in milk and milk products in the Central Europe and the Russian Federation is presented.
3. Scientifically based statistical selection from accounting data of individual companies of milk processors in Central Europe and Russian Federation has been done. 4 . Financial condition assessment of the dairy industry has been measured and the distributions of the financial indicators have been compared through a statistical hypothesis testing. A difference in the financial performance and its reasons has been identified.
Material and methods
The description of the dairy market in the region V4 and the Russian Federation was based on the official data from Eurostat, Faostat and national statistical offices. Region V4 represents the Visegrad group (Czech Republic, Slovakia, Poland and Hungary). The analysis of the market concentration followed data from Euromonitor International (Passport) database. The market was divided into three market segments of the milk processing industry: i) milk and drinking milk products, ii) yoghurt and sour milk products, and iii) cheese.
Since the differences in financial performance of milk processors in the Central Europe (V4 countries) and the Russian Federation are evaluated in the article, the individual data of milk processors from five countries were gained from Amadeus database. To check the representativeness of the dataset, it was necessary to compare the sample with total population in each region. The comparison of the sample and the population shows that the sample represents quite low share of population but majority share of turnover. It means that the sample generally covers larger companies. So, the conclusions of the article can be generalized for the market leaders being not small milk processors.
The market concentration in the milk processing industry used CR 4 indicator that calculates a sum of total market share of the four largest companies in the industry. Concentration ratios are usually used to show the extent of market control of the largest companies in the industry and to illustrate the degree to which an industry is oligopolistic. The CR 4 ratio was calculated from company shares of sales value not from brand shares.
The financial performance of milk processors between the two regions is assessed through ten financial ratios. [92] The dataset passed through cleaning process. Outliers were detected separately for each indicator and region (V4, the Russian Federation) in order to prevent any distortions of statistical testing. So, the test for each financial indicator follows different number of observations. Outliers were detected and removed through visual assessment of box plot diagrams.
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To test the differences between the two regions, tests of statistical hypotheses were applied. The two-group variance-comparison test (V-C test) performs tests on the equality of standard deviations (variances). If the p-value of the variance ratio test is less than the chosen alpha level (α = 0.05), then the null hypothesis of equal variance between the two groups is rejected.
Since the results of assumption tests show that the data has mostly non-normal distribution and there are not equal variances of indicators between the two regions, we choose two-sample Kolmogorov-Smirnov test (K-S test) to determine if there are any differences in the distribution of variable for the two groups. K-S test, nonparametric tests of hypotheses, is fairly powerful for alternative hypotheses that involve lumpiness or clustering in the data. The directional hypotheses are evaluated with the statistics
Where F(x) and G(x) are the empirical distribution functions for the sample being compared. The p-value for this statistic may be obtained by evaluating the asymptotic limiting distribution.
If the p-value of the K-S is less than chosen alpha level (α = 0.05), there is a significant difference (one-side or two-side) between the two regions.
Let m be the sample size for the first sample, and let n be the sample size for the second sample. A corrected p-value was obtained by modifying the asymptotic p-value by using a numerical approximation technique:
Where Φ(.) is the cumulative normal distribution.
Statistical tests were processed automatically in software Stata SE 12. Import and export of milk is presented in Table 4 . It obviously has quite big share in overall milk production. There are a lot of transnational companies among milk processors. This initial point of interest clearly highlights the importance of this research.
Results and discussion
The Czech Republic and Poland are milk exporters. Their export is two or three times bigger than import. In Slovakia and Hungary export is approximately equal to import. In the Russian Federation import is about 18 times more than export. Quantitatively, the Russian Federation produces and imports [94]
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Source: Faostat, clal.it, own calculation milk most of all countries and its export of milk is the least one among other countries. It may be concluded that the Russian Federation, being the biggest milk producer, does not satisfy internal needs in milk and it has to purchase milk abroad.
At the same time other investigated countries in Europe produce enough milk and export it.
Since the market concentration affects the profits of the market players, the concentration ratio of the four biggest companies (CR 4 ) has been measured in four Central European countries in 2011 and 2014 to see changes in time.
Source: Faostat, clal.it, own calculation The concentration analysis shows that Russian markets as well as Central European markets (except the Czech Republic) are highly concentrated. The market has a character of oligopoly. The cheese market in Russia is highly fragmented since Russian consumption of cheese is highly dependent on imports.
The specific feature of Polish milk processors is that there are strong cooperatives like SM Mlekpol, SM Mlekovita and OSM Lowicz. th century and before World War II agrarian cooperation traditions were very strong in Poland. After communists being in, the cooperatives were saved but became more bureaucratic and subordinated to the government. In fact they lost their functions. Then the cooperatives were recreated after capitalists being in. Unfortunately the cooperatives cannot be recreated soon. It takes time to establish the relations and links. Agricultural cooperatives in Poland are not so strong as in Denmark and Norway (Chloupková et al., 2003) .
In order to complete the picture of the market structure in selected countries, the following part lists the major market players in 2013. [95] Another explanation of the difference results from the capital structure. When we compare ROCE indicator that contains shareholders' funds and long-term debt with ROA indicator which calculates with the total capital (short-term and long-term), we can identify differences in the structure of the capital employed. Russian milk processors has higher share of long-term liabilities and loans to shareholder funds. They have also higher costs of interests paid. It is clearly demonstrated by the indicator gearing in Table 7 . Big volume of the long-term capital in Russia is caused by snowballing increase of credits in 2009 -2013. Table 8 presents ROA. It measures the profit gained from one monetary unit of total assets (i. e. shortterm and long-term assets). In other words, ROA gives an idea as to how efficient management is at using its assets to generate earnings.
ROA is higher in Russia than in the Visegrad group. However, the difference is not as big as in ROCE. From one hand a high value of ROCE may seem attractive to the investors and demands investments of money. However, big value of ROCE points at big volume of long-term capital as well but not 2 Source: www.gks.ru Source: Amadeus database, own calculation [96]
Source: Amadeus database, own calculation Profit margin is expressed as a percentage and, in effect, measures how much out of every monetary unit of sales a company actually keeps in earnings. It is strongly affected by input-output efficiency, price setting and cost management. Table 9 compares profit margin in the Visegrad group and the Russian Federation.
Higher ROA (and ROCE) can be explained by significantly higher profit margin of Russian milk processors against V4 group. It means that Russian milk processors gain more profit from one unit of sales.
In the Russian Federation high profit margin is obtained due to cost management mainly. Large milk processing companies with welldeveloped management system are transnational (e.g. Pepsico). However, decreasing the operating costs on milk products plays a big role. Fresh milk is bought for the low price from a manufacturer. Then, different cost-cutting inputs, such as a palm oil, a milk powder and others are implemented in manufacturing process to make the products cheaper. Russian legislation does not prevent it. This way increases profit but quality of the products intended for final consumer is decreased. Turjansky et al. (2014) confirms it.
Second determinant of ROA is assets turnover. Generally speaking, the higher the asset turnover ratio, the better the company is performing, since higher ratios imply that the company is generating more revenue per monetary value of assets. Fast moving consumer goods, such as milk and milk products, usually have higher asset turnover ratio than other branches. The assets turnover is often lower when profit margin is higher. Table 10 indicates if there are some differences between the two regions.
Source: Amadeus database, own calculation The assets turnover is significantly higher in the Central European countries. It means that Central European countries process more intensively fresh milk and produces more fresh milk products than Russian milk processors which are specialized in production of powder milk and keep higher stocks. We could verify the hypothesis about different stock management through the indicator stock turnover.
Stock turnover measures the number of times when an inventory is sold or used in a time period such as a year. A low rate may indicate a strategy when higher inventory levels occur in anticipation of rising prices or expected market shortages. Stock turnover can also differ depending on production technology. Table 11 tests the differences of stock turnover between the two regions.
Stock turnover ratio shows the different production technology and stock management in Russian milk processors. Stock turnover of Russian milk processors is significantly lower (11.48 times per year) than in Central Europe (20.33 times per year).
In European countries, the major part of the stock is fresh milk which must be used immediately. In the Russian Federatio milk powder with long storage life of one year and more plays more important role in technology of production of milk products than in Europe.
Next financial indicators, collection period and credit period, evaluate a quality of corporate debt management. The collection period measures an average period between the events when a producer sells outputs and when producer receive the payment from its customers. The shorter period has the better impact on cash flow. Table 12 compares the collection period.
The mean collection period varies between 36 and 37 days. It is slightly longer in the Central European milk processors than in the Russian Federation. However, the difference is not so big to make conclusions about different debt management.
The credit period is the time frame between the events when a producer purchases inputs Source: Amadeus database, own calculation and when the producer's payment is due. It should be longer to positively change cash flow. The credit period is a good picture of relationship between milk processors and their suppliers (cattle farmers). Table 13 describes the results of credit period testing.
Credit period depends on the relationship between milk processors and milk producers. If there is a strong position of milk processors towards milk producers (farmers), milk processors can afford to keep longer credit period. However, if the milk processor is a cooperative of milk producers, the credit period should be shorter. Like collection period, credit period is longer in the Central European companies than in the Russian Federation.
When Russian milk producers do not manage their cash inflows and outflows carefully, their money could be devalued quickly due to the economic conditions, high inflation and increasing fuel prices. For instance, an agricultural company can buy more fuel if it is paid right away than in case of big delay. Many companies prefer to work under prepayment conditions as well when providing goods, works and services. It explains the big role of short credit in the Russian Federation. Additionally, the culture of good relations intended for long term cooperation between producers and milk processors is missing as a rule.
Next two indicators measure the short term solvency of the milk processors. Current ratio (Table 14) and liquidity ratio (Table 15) reflects the net working capital management of the companies. The current ratio expresses how many times the current liabilities are covered by short-term current assets.
There is no statistically significant difference of current ratio between the Central European countries and the Russian Federation. It means that milk processors in both regions have the same strategy of net working capital management.
The mean values are above 1.1 which is below the recommended interval for industrial companies (1.6 -2.5, Kislingerová et al., 2007) . However, the milk industry generally has lower liquidity [ 
99]
Source: Amadeus database, own calculation because of the specific character of processing the perishable material -raw milk. Table 15 presents the results of Liquidity ratio. The indicator subtracts inventories from current assets because they are the least liquid part of the working capital. So, the comparison between the current ratio and the liquidity ratio indicates the level of stocks in the company.
Liquidity ratio is higher in the Central European milk processors. Since there were no differences of current ratios, the results show the Russian milk processors have higher stocks of products. This is consistent with the conclusions formulated for stock turnover, which is significantly lower in Russian milk processors. The level of stocks and stock management is a key difference between milk processors in Central Europe and the Russian Federation.
Last indicator, solvency ratio (Table 16) , depends on the capital structure of the company. It compares shareholders' funds to total assets. The higher is the indicator, the higher is the rate of company's self-financing through equity. Kislingerová (2010) concludes that companies with higher share of equity were more viable during the crisis period since they were not dependent on external capital and they did not bear the cost of debt service.
It can be concluded that Central European countries have higher share of equity in the total capital. The milk processing industry in the EU was strongly affected in the crisis period 2008 -2009 and the companies reduced the amount of bank loans.
Opposite trend has been observed in the Russian Federation. The credit boom took place in the investigated period. According to the statistics of Bank of Russia the financial crisis did not influence strongly on Russian banking. In a period 2008 -2009, an amount of provided credits was by 45% more than before crisis. In 2013, number of provided credits was by 58% more than in 2009. Increasing of the amount of the provided credits enabled new bank credit facilities and declining of the requirements to the credit users.
Source: Amadeus database, own calculation 
Conclusion
The aim of the article is to compare financial performance of the Central European (V4) and Russian milk processors in the period 2008 -2013. It covers the period before the Russian embargo. The Russian Federation has been a net importer of milk and milk products. However, it attempts to increase the self-sufficiency in agricultural commodities and food products.
The analysis revealed significantly higher profitability of Russian milk processors. The big gap in ROCE is a consequence of different capital structure of the Russian and the Central European milk processor. Russian milk processors use significantly higher share of long-term debt and loans to shareholder funds. The main reason is that the financial crisis did not appear in the Russian Federation to such an extent as in Central Europe. So, the Russian milk processors have continuously increased the bank loans in that period. Alternatively, the use of debt in the Central European countries was sharply reduced in the crisis period and Central European milk processors had better solvency than Russian companies.
Overall, the profitability measured by ROA was significantly higher in the Russian Federation than in Central Europe. It was caused by higher profit margin of Russian milk processors. The main reason of higher profit margin is different cost management in Russian milk processors who buy fresh milk at low price from farmer and use cost-cutting technology of milk processing. However, it has negative impact on quality of Russian milk products which has been frequently discussed issue. The specific features of milk production establish different stock turnover ratio which is significantly lower in the Russian Federation.
Concerning debt management, Russian milk processors had shorter credit period than the Central European companies. It is caused by the fact that many companies in the Russian Federation prefer to work under prepayment conditions as well when providing goods, works and services.
Finally, the analysis did not prove any significant difference in liquidity expressed by current ratio. It means that milk processors in both regions have the same strategy of net working capital management. However, liquidity ratio that does not take into account inventories is significantly lower in the Russian Federation as a consequence of different stock management between the two regions. The skimmed milk powder which is used more by Russian milk processors for production of milk products requires different stock management than fresh milk.
The opportunity for next research would be the impact analysis of increasing self-sufficiency of the Russian Federation and the Russian embargo on financial management strategy of the Central European and Russian milk processors. However, the effects can be analysed when the sufficient number of financial statements will be available.
